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ABSTRACT
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The purpose of this study was to determine the need for normative data 
for adults on the Bruininks-Oseretsky Test of Motor Proficiency (BOTMP). This 
was determined by finding differences in performance between the 18 to 
24-year-old adults from this study and the 14-year-olds from the original study.
A sample of 33 females and 30 males were administered the Short Form 
(SF) of the BOTMP. Mean scores and standard deviations were computed from 
the raw scores of the subjects. These values were compared by t-test among 
the subjects of this study, and to the original sample of 14-year old children.
The adults performed significantly better than the children in 9 of 13 items (p<  
.02). The adult males performed significantly better than the adult females in 6 
of 13 items (p < .02). This indicates the need for normative data if the BOTMP is 
to be utilized clinically with adults.
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CHAPTER 1 
INTRODUCTION
Dr. Robert H. Bruininks began development of the Bruininks-Oseretsky 
Test of Motor Proficiency (BOTMP) in 1972 (Bruininks, 1978). This test is used 
to assess the motor function of children ages 4 1/2 to 14 1/2 years, it provides 
useful information in the assessment of motor skills, motor dysfunction, and 
developmental handicaps in children of those ages, it is also used in the 
development and evaluation of motor training programs for children (Bruininks, 
1978).
There are two forms of the test that can be administered. The Complete 
Battery, which consists of 8 subtests comprised of 46 items, provides a 
"comprehensive index of motor proficiency as well as separate measures of 
both gross and fine motor skills" (Bruininks, 1978, p. 12 ). The Short Form, 
which consists of 14 items from the Complete Battery representing each of the 8 
subtests, provides a "brief survey of general motor proficiency" (Bruininks,
1978, p. 13).
in the original study, normative values were standardized for every one 
half year between ages 4 1/2 and 14 1/2. The raw scores for each subtest of the 
standardization sample were converted into point scores. The subtest point 
scores were then used to develop the normative derived scores including 
standard scores, percentile ranks, stanines, and age-equivalent scores 
(Bruininks, 1978).
The purpose of this study was to determine the need for the development
of normative data for the population between 18 and 24 years of age by finding
differences between mean raw scores for this age group and those for the 14-
1
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year-olds from the original study. Some rehabilitation facilities use portions of 
the BOTMP to assess adult brain injured patients, many of whom are within the 
18 to 24 year age group (B. Baker, personal communication, June, 1993; E. 
VanderWoude, personal communication, March, 1994). Therefore, this 
population was chosen. Also, major changes in motor proficiency which occur 
during puberty and adolescence take place by age 22 (Gallahue, 1989). Prior 
to this study, no data have been collected on the BOTMP for this age population. 
With normative data, the performance of a patient could be compared with 
normals in the same age group.
Raw data were used for this study because the derived, scaled scores 
reduced the sensitivity of the data analysis. The Short Form was chosen 
because mean raw scores were available for this test from the original subjects 
in the standardization sample (see Appendix A) (Bruininks, 1978). The raw 
data collected were compared to the raw data for the 14-year-olds from the 
original study. This was done to document that changes in motor performance 
may continue through age 22 or later secondary to changes that occur during 
adolescence (Gallahue, 1989).
During adolescence there are increases in muscle mass and height 
which affect balance, strength, and coordination (Scully, Barnes, 1989). Due to 
these changes, the following were expected:
1. Significant improvements in the mean raw scores 
in each subtest item for the 18-to-24 year olds as 
compared to the 14 year olds from the original study.
2. Significantly better mean raw scores of the individual subtest 
items in the areas of running speed and agility, bilateral
3coordination, strength, and upper-limb coordination for 
the 18 to 24-year-old males as compared to females of the 
same age group.
3. Significantly higher mean total point scores for the 18 to 24- 
year-old men than for the 18 to 24-year-old women.
These differences were anticipated in both genders between the children 
and adults because normal development of strength, coordination, and general 
motor control in both males and females continues past 14 years of age. The 
men were expected to perform better than the women in the above areas 
because men have more muscle mass than women, and are stronger and taller 
than the average female. Males have also been found to have better 
coordination than females past six years of age (e.g., Gallahue, 1989; Scully & 
Barnes, 1989; Vogel, 1992).
CHAPTER 2 
LITERATURE REVIEW
The Bruininks-Oseretsky Test of Motor Proficiency (BOTMP) was 
completed in 1978 by Dr. Robert H. Bruininks to assess motor function in 
children ages 4 1/2 to 14 1/2 years. There are two forms of the test. The 
Complete Battery includes 46 items that provide an index of motor proficiency in 
the following 8 subtest areas; running speed and agility, balance, bilateral 
coordination, strength, upper-limb coordination, response speed, visual-motor 
control, and upper-limb speed and dexterity. The Short Form (SF) includes 
each of the 8 subtests from the Complete Battery with a total of 14 subtest items 
(Bruininks, 1978).
The original purpose of the BOTMP was to provide useful information to 
clinicians, teachers, and researchers for the assessment of motor function of 
chiidren between ages 4 1/2 and 14 1/2 years. Normative data for this age 
group were collected from the original study of 765 children who were tested in 
1973 (Bruininks, 1978). The SF of the BOTMP was developed from the 
Complete Battery after testing was conducted. The following criteria were used 
to determine which items to include on the SF of this test:
1. The size of the correlation between the item and its subtest and total
test scores;
2. The range of ages for which the item provided significant and 
useful information about motor proficiency;
3. The amount of time needed to arrange equipment and administer the
item; and
4. The ease of scoring (Bruininks, 1978 p. 23).
The Complete Battery of the BOTMP provides three estimates of motor 
proficiency including a gross motor composite, a fine motor composite, and a 
battery composite. The gross motor composite provides information about the 
ability to use large muscle groups effectively. The fine motor composite 
evaluates the ability to use smaller muscles of the hand and lower arm 
effectively. The battery composite serves to summarize both fine and gross 
motor skills (Bruininks, 1978).
Bruininks (1978) originally designed the BOTMP for several uses. These 
include decision making about appropriate educational placements for children, 
the assessment of fine and gross motor skills, and the development and 
evaluation of motor training programs. The BOTMP is also used in screening 
for special purposes such as early identification of physical, mental, social, and 
emotional problems in children. Finally, it is used to assist clinicians and 
researchers in the assessment of neurological development (Bruininks, 1978). 
Observing an individual during testing may also provide the means for 
clinicians to make qualitative observations of physical performance.
"The validity of the BOTMP is based on its ability to assess the construct
of motor development or proficiency" (Bruininks, 1978, p. 28). The following
items were considered in testing the construct validity of the BOTMP; 1) the 
relationship of test content to significant aspects of motor development cited in 
research studies; 2) the relevant statistical properties of the test, and 3) the 
functioning of the test with contrasting groups of handicapped children 
(Bruininks, 1978, p.28).
6To determine if the BOTMP tests important aspects of motor control and 
development, Bruininks compared the subtests of the BOTMP with the areas 
assessed in other similar studies conducted by Oseretsky (1946), Guilford 
(1958), Cratty (1967), Fleishman (1964), Harrow (1972), and Rarick and 
Dobbins (1972). The BOTMP tests motor skills identified as significant by most 
or all other investigators of motor development and proficiency (Bruininks, 
1978).
It was also necessary to test the relationship of test scores to 
chronological age. Bruininks hypothesized that test scores would increase with 
age. This was found to be true in the original standardization sample 
(Bruininks, 1978).
Internal consistency of the subtests also needed to be investigated. 
According to the Examiner’s Manual, "the homogeneity within each subtest is 
important if the subtests are to measure the various aspects of motor 
development in a consistent and meaningful way" (Bruininks, 1978, p. 29). This 
homogeneity was determined by the correlation between an item and the total 
subtest score or the total test score. The correlations between items and their 
total subtest scores were found to be higher than those between the items and 
the total test scores. This occurred because the entire test includes a more 
heterogeneous selection of content than does a single subtest (Bruininks, 
1978).
To determine if the BOTMP differentiates between normal and 
handicapped children, test scores from randomly chosen subjects from the 
standardization sample were compared with scores from children who were 
mildly retarded, moderately to severely retarded, and learning disabled. As
7expected, the handicapped children scored lower than the normal subjects.
The SF of the BOTMP was used and t-tests showed significant differences in all 
subtests between normal subjects and mildly and moderately to severely 
retarded children. When normal subjects were compared with learning 
disabled children, the normal subjects scored higher in all areas except 
response speed, in which no significant differences were found. (Bruininks, 
1978).
The BOTMP has been reported to be a "reliable, age-related 
measurement of motor proficiency" (Moore, Reeve, & Roan, 1986, p. 223). The 
same authors found that test-retest reliability scores average 0.87 for the 
Complete Battery. In two other studies, the inter-rater reliability scores were 
high. The results were 0.98 and 0.90 (Moore, et al, 1986). Bruininks (1978) 
also calculated test-retest reliability using the SF of the BOTMP for 63 sixth 
graders who took the test in a seven to twelve day period. The total test-retest 
results gave a reliability coefficient of 0.84 (Bruininks, 1978).
Beitel and Mead (1980) conducted a study in which age-related reliability
tests were performed on three to five-year-old children. This study showed a 
correlation of 0.96 which demonstrated high stability in the performance of the 
SF by three, four, and five year olds. The conclusion was that the SF of the test 
is a reliable age-related measure for evaluation of motor proficiency of children.
A study by Broadhead and Bruininks in 1982 examined the childhood 
motor performance traits on the SF of the test. The data from the original 
national standardization sample of 765 normal boys and girls were used. The 
motor proficiency data for each item of the SF were categorized by 
chronological age and sex and were analyzed. Significant overall age
8developmental trend was found on all 14 test items for boys, and on 13 of the 14 
items for girls (p<  .05). For all trend analyses a significant linear component 
was apparent on all test Items. Of the sex differences found, boys had better 
mean performances with running speed and agility, strength, and upper-limb 
coordination. Girls scored higher on the upper-limb speed and dexterity 
portion. There were no sex differences found for response speed and visual- 
motor control. Using the raw data, sex differences in performance were found 
for the subtest items of running speed and agility, the standing broad jump, 
catching a tossed ball, sorting shape cards, and making dots in circles. Since 
the normative data presented in the examiner’s manual was not differentiated 
by sex, these results demonstrated the extent to which the use of scaled values 
reduced the sensitivity of almost half the test items. (Broadhead & Bruininks, 
1982).
Broadhead and Bruininks (1982) found that correlations among test item 
performances were statistically insignificant in greater than ninety percent of the 
cases. This implied that the subtests were largely independent of each other. 
They also found that a limited range of possible raw scores and an 
unsophisticated scoring system on some items resulted In a ceiling effect for the 
older children. Before considering this a fault of the test, one must realize that 
this test was designed to measure average and poor performances rather than 
very good and excellent performances which are above the range of some of
the test items (Broadhead & Bruininks, 1982).
Normal Motor Development
The purpose of this study was to determine if males and females perform 
differently on the SF of the BOTMP after puberty. In the original standardization
9study of the BOTMP, Bruininks Intended to include subjects up to age 18. 
However, low numbers of subjects were available In the 15 to 18 year age 
group, and were therefore left out of the study (Bruininks, 1978). The following 
Is a brief summary of motor development past age 14 1/2.
Adolescence Is the time of life between puberty and maturity. It may 
begin as early as age 8 and not end until age 22 or later (Gallahue, 1989). 
Adolescence Is a period of life In which major changes occur. The primary 
biological markers of adolescence Include the adolescent growth spurt, the 
onset of puberty, and sexual maturation (Gallahue, 1989). The first two of 
these markers serve as the basis upon which the hypotheses of this study were 
made. The physical changes that occur due to the growth spurt and the 
changes brought on by puberty may account for some differences In 
performance on the SF of the BOTMP. The changes experienced during 
adolescence are discussed In the following paragraphs.
According to Gallahue (1989), the adolescent growth spurt Is marked by 
a period of an accelerated Increase In height. The age of onset, the duration, 
and the Intensity of this spurt are genetically based and vary considerably 
among Individuals. Generally, males begin growing In height around age 11, 
reach peak velocity around age 13, and taper off by age 15. Females are about 
two years advanced, and begin the spurt around age 9, peak In velocity around 
age 11, and taper off by age 13. it Is not uncommon to see a one year 
Incremental gain In height of 6 to 8 Inches during the period of peak growth 
velocity. Mature adult heights are not reached until ages 19 and 17 for males 
and females respectively Also, the average height of the American male Is 69.1 
Inches, whereas the average height for the American female Is 64.1 Inches 
(Gallahue, 1989).
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The difference in average heights between males and females may affect 
some of the scores on the BOTMP. For example, a taller male has a longer 
stride length which allows more ground to be covered with each step. This may 
result in faster running speed and greater jumping distance when compared to 
a female.
The onset of puberty is the second of the biological markers upon which 
the hypotheses of this study were based. Boys generally experience the onset 
of puberty between ages 12 and 14 (Scully & Barnes, 1989). Girls tend to 
experience the onset of puberty at younger ages, generally between 10 and 12 
years (Scully & Barnes, 1989). During this time, secondary sex characteristics 
start to appear, sex organs mature, changes in the endocrine system begin to 
occur, and the preadolescent growth spurt begins (Gallahue, 1989).
In regard to this study, the changes in the endocrine system are most 
important because they play a critical role in growth and maturation (Gallahue, 
1989). Several hormones including the gonadotropic, growth, and sex 
hormones account for differences between males and females. These 
differences include height, weight, and lean body mass (Gallahue, 1989).
It is often assumed that males are stronger than females (Roy & Irwin,
1983; Scully & Barnes, 1989). When tested, men generally perform much better 
in strength than females. During adolescence, a dramatic change in body 
composition occurs. In boys, increased muscularity is brought on by high levels 
of testosterone (Gallahue, 1989). In females, greater amounts of fatty tissue in 
proportion to lean muscle mass are deposited (Gallahue, 1989; Vogel, 1992). 
This does not allow females to show the increases in strength that males 
demonstrate. If the strengths tested were adjusted to either body weight or lean 
body mass, strength would be more equal. Most tests do not discriminate
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between these two factors. Therefore, men should continue to score higher on 
such tests (Roy & irwin, 1983).
The ratio of skeletal muscle mass to body weight increases throughout 
development. Boys and girls tend to have similar muscle mass throughout 
development until the growth spurt for boys occurs (Gallahue, 1989; Scully & 
Barnes, 1989). At this time, proportionally more muscle tissue is deposited in 
boys than in girls. Boys tend to double muscle mass between 11 and 17 years, 
whereas girls double their muscle mass between 9 and 15 years. Muscle mass 
increases by only small amounts in girls between ages 13 and 18 while boys 
continue their growth (Scully & Barnes, 1989). The differences in the increases 
of strength and muscle mass between genders have been related to the ages at 
which puberty occurs in both males and females (Scully & Barnes, 1989).
After growth ceases, amounts of exercise, metabolism, nutrition, age, and 
sex will influence muscle mass. Strength gains are similar to that of muscle 
mass (Gallahue, 1989). There is a linear relationship between height and 
weight, and strength for both boys and girls. In girls, this tends to level off after 
age 15. Boys, however, show marked acceleration of strength development 
between 13 and 20 years of age. This acceleration, which doesn't appear to be 
present in girls, increases the strength differences between men and women in 
adulthood (Bruininks, 1978; Gallahue, 1989).
In early childhood, fundamental motor skills including the ability to run, 
jump, throw, and balance are developed. By late childhood, these skills are 
refined and become more specific. As these skills are used in sporting 
activities, more emphasis is placed on form, accuracy, and adaptability. The 
movements become fluid and automatic. During adolescence, the quality of 
such motor performance continues to become refined and better established
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(Scully & Barnes, 1989). Motor performance steadily increases with age in
both males and females (Gallahue, 1989; Scully & Barnes, 1989). In males, 
studies show improvement in motor control at least to age 17 or 18, and 
sometimes into the early 20’s. In females, studies show an increase in 
performance up to age 14. Development after that point Is determined by the 
activities in which girls participate (Gallahue, 1989; Scully & Barnes, 1989).
Haubenstricker and Seefeldt (1986) presented data on motor 
performance in children and adolescents that had been assessed by a variety 
of investigators prior to and since 1960. The three motor performance items 
assessed were running speed, jumping for distance, and balance. With running 
speed, males made more rapid improvement after puberty than females. 
Improvements in running speed continue during the teenage years for males, 
whereas females plateau around age 15. This plateau may be explained in 
part by earlier maturation and lower levels of motivation (Gallahue, 1989).
Different levels of motivation between genders can be a result of different
hormones and their levels, as well as pressure from peers. Males have greater 
levels of testosterone which account for their more aggressive behavior. Males 
also tend to have greater pressure from peers to perform activities requiring 
size, strength, and endurance (Gallahue, 1989) This motivates them to 
participate in activities such as competitive sports which may improve their 
motor proficiency. There are generally fewer opportunities for women to 
participate in competitive sports and fitness programs which may result in 
decreased performances on tests of motor proficiency as compared to males.
Similar trends have been found In jumping for distance. After age 14, 
females begin to plateau in their jumping performance and may even decline.
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Conversely, males continue to Improve until about age 17 because of their 
increased strength (Gallahue, 1989). Due to low levels of circulating 
androgens, females tend to have less of an increase in strength during 
adolescence (Roy & Irwin, 1983). Therefore, males are expected to jump 
greater distances than females during and after adolescence.
According to Gallahue (1989), balance comparisons are more difficult to 
make. A wide variety of measures have been used over the years to assess 
both static and dynamic balance. The conclusions made were ambiguous. 
However, balance seems to improve with age until adulthood. Females tend to 
perform better than males during childhood, but appear to have no clear 
advantage during adolescence (Gallahue, 1989).
Gallahue (1989) reports that motor performance is also influenced by 
coordination. Coordination is the ability to combine and utilize separate motor 
systems with different sensory modalities into efficient patterns of movement. 
The more complicated the movement task, the greater level of coordination 
required. Eye-hand and eye-foot coordination require visual input to be 
integrated with motor output to produce efficient coordinated movement. Gross 
body coordination requires the body to move rapidly while performing various 
tasks (Gallahue, 1989).
Studies by Frederick (1977) and VanSlooten (1973) showed that 
coordination improved with age in a roughly linear fashion, but that the 
performances of boys were superior to that of girls starting at age six. Maturity 
also plays a role in motor control and proficiency. According to Scully and 
Barnes (1989), as a child matures, there is an increase in cognitive 
development which provides the individual with better planning of movement 
strategies. This results in increased coordination of the individual.
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Activities on the SF of the BOTMP that involve eye-hand and eye-foot 
coordination include tapping feet while circling fingers, jumping up and 
clapping hands, ball catching, and target throwoing. The response speed item 
is an activity requiring eye-hand coordination in which the thumb is used to stop 
a falling stick. One example of a gross body coordination activity on the SF of 
the BOTMP is jumping up and clapping hands (Bruininks, 1978).
A research study similar to this study was performed in 1984 by Gruber, 
Hall, Krysciom and Humphries. In their project, the BOTMP was administered to 
42 normal adolescents ages 15 to 17 as a prelude to normative data. The 
purpose of the study was to find if there was an increase in subtest scores in 
children above 14 1/2. The authors found that there was a significant increase 
in the mean point scores with age for running speed and agility, bilateral 
coordination, strength, response speed, visual-motor control, and upper-limb 
speed and dexterity. For the balance and upper-limb coordination subtests, 
there were no significant differences found between these age groups. The 
authors recommended that a larger study be conducted to develop normative 
data for older adolescents due to the differences found. It was also stated that 
norms should be developed for each sex independently after the onset of 
puberty (Gruber, et al., 1984).
No research was found on the application of the BOTMP with 18 to 24- 
year-olds. Also, no studies were found that discussed the differences between 
males and females in regard to visual-motor control. Nor was any research 
available on improvements in visual-motor control after 14 1/2 years.
Head Iniuries
Traumatic Brain Injuries (TBI's) number more than two million per year 
(Mackay, Bernstein, Chapman, Morgan, & Miiazzo, 1992; McAllister, 1992).
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The most common are non-missile closed head injuries, the majority of which 
occur in association with motor vehicle accidents. A peak incidence is 
suggested to occur in the age range of 15 to 24 years (McAllister, 1992).
Problems facing TBI patients include cognitive, behavioral, 
communicative, social, medical, and neurophysical involvement (Gibson, 
MacLennan, & Pentland, 1991; Hall, Brandys, & Yetman, 1992; Mayo, Sullivan, 
& Swaine, 1991; Milton, Seaglione, Flanagan, Cox & Rudnick, 1991; Vogel, 
1992). Many times these deficits persist long after the traumatic onset leading 
to functional problems.
Over the past few years, there has been an increased awareness of the 
need for objective measurement of motor skills in TBI patients (Swaine & 
Sullivan, 1992). According to Mayo,et al., (1991) patients need to be assessed 
in standardized quantitative ways to insure that evaluations are reliable, and 
that patients are directed toward programs which will address their deficits. It is 
therefore imperative that instruments with a high degree of validity and reliability 
are chosen (Mayo et al., 1991).
There have been many tests designed to asses persons with non- 
traumatic head injuries such as cerebral vascular accidents (OVA), These tools 
have been designed to evaluate the performance of specific functional tasks 
(Carr, Shephard, Nordholm, & Lynee, 1985; Cote, Hachinski, Shurvell, Norris,
& Wolfson, 1986; Fugl-Meyer, Jaasko, Leyman, Olsson, & Stegland, 1975; 
Olson, Somonsen, & Norgaard, 1988). However, the BOTMP was developed to 
assess general motor proficiency including balance, coordination, strength, and 
visual-motor control. With the development of normative data for adults, the 
BOTMP could be used to assess the gross motor skills of a wide variety of 
neurologically impaired patients including those with traumatic brain injuries.
CHAPTER THREE 
METHODS
Subjects
A group of volunteers from various Grand Valley State University summer 
classes participated in this study. Letters were placed in the mailboxes of 
several professors, representing various disciplines, requesting the use of ten 
minutes of class time to ask for volunteers. Upon response and approval of the 
professor, a brief presentation of the study was given to the class. A sign-up 
sheet was circulated, and students volunteered in groups of six for each one 
hour block of time. Volunteers understood that refreshmients would be offered 
following participation in the study. The final number of subjects included 30 
men and 33 women ranging in age from 18 to 24 years. The mean ages of the 
groups were 20.9 and 21.5 years for males and females respectively.
Each volunteer received the Participant Questionnaire Screening Tool 
which included a medical history (See Appendix B). The volunteers who had a 
neurological impairment or physical disability that would limit their ability to 
perform the test were not allowed to participate. Students with perceptual motor 
problems, exercise induced asthma, a severe heart condition, or high blood 
pressure were excluded from the study as well. Before data collection, two 
students were excluded from the study for medical reasons.
Procedures
Two months prior to the data collection, an initial pilot study was 
conducted in the physical therapy lab classroom with 3 volunteers to alert the
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investigators to potential problems and to determine the setup of the lab for the 
study. Two weeks prior to data collection, a second pilot study took place with 7 
physical therapy students. This was done to finalize setup of the lab, to 
determine the number of subjects that could be tested per hour, and for the 
examiners to become comfortable with administering the test.
According to the Examiners Manual, the physical setting of the test must 
be free of noise and distraction (Bruininks, 1978). Adequate lighting and 
ventilation must also be present. The study was conducted in the physical 
therapy lab at Grand Valley State University because it met these requirements.
Three stations were used to conduct this study. Each examiner 
administered the same subtests at all times to increase the number of subjects 
tested per hour while maintaining standardization of the study.
The large open area of the lab was station 1. The first examiner 
conducted subtest 1 through subtest 3 #1 at this station. Station 2 was located 
in a curtained private treatment area at the south end of the lab. The second 
examiner was in charge of this station and administered subtest 3 #6 through 
subtest 6. Station 3 was located in a curtained private treatment area at the 
north end of the lab. The third examiner administered subtests 7 and 8 in this 
area.
Subjects were scheduled in one hour blocks of time. This included a 
brief meeting explaining the nature of the test and the procedures that would be 
followed (see Appendix C). Consent Forms were signed and dated by all 
subjects (see Appendix D). All questions and concerns were addressed at that 
time. The setup of the lab was explained and participants were asked to wait in 
the hall until called in by the first examiner. The first volunteer began at station 1
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and continued to stations 2 and 3 as directed by the examiners. As the first 
volunteer moved on to station 2, the second volunteer began at station 1. This 
continued until all volunteers completed the entire Short Form.
CHAPTER 4
DATA ANALYSES
Data were analyzed by computer using the Statistical Analysis System 
(SAS proper version). For every subtest item, the best raw score for each 
participant was used to calculate the mean and standard deviation. This was 
done for males and females separately. These values are included in Table 1 in 
addition to the corresponding means and standard deviations of the best raw 
scores for the 14-year-olds from the original study. Point scores were used to 
calculate the means and standard deviations for the broad jump and response 
speed items in this study because it was the only method of scoring on the SF of 
the BOTMP. The student t-test was used to compare the raw scores of the 18 to 
24-year-old females to the 14-year-old females, (comparison A), the 18 to 24- 
year-old males to the 14-year-old males (comparison B), and the 18 to 24-year- 
old females to the 18 to 24-year-old males (comparison C). For the 14-year- 
olds, the broad jump was measured in inches making it impossible to compare 
their scores to those of the 18 to 24-year-olds from this study.
Insert Table 1 about here
Table 2 includes the t-test scores for the above groups for each subtest 
item. Significance in this study includes p <  .02. The mean scores for 
comparison A were significantly different for running speed and agility, beam 
walking, jumping and clapping hands, line drawing, circle drawing, card sorting, 
and making dots in circles. In each of these areas, the 18 to 24-year-old
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females had higher scores than the 14-year-old females. In comparison B, the 
18 to 24-year-old males performed significantly better than the 14-year-old 
males in running speed and agility, beam walking, tapping feet, jumping and 
clapping hands, response speed, drawing circles, card sorting, and making dots 
in circles.
Insert Table 2 about here
The 18 to 24-year-old males also performed significantly better than the 
18 to 24-year-old females in running speed and agility, jumping and clapping 
hands, the broad jump, throwing a ball at a target, and response speed. The 18 
to 24-year-old females performed significantly better in beam walking than the 
males of the same age group. In the 18 to 24-year-old group, the males had a 
significantly higher mean point score than the females.
This group was then divided into approximately one half, forming two 
groups comprised of 18 to 21-year-olds and 22 to 24-year-olds. For the 18 to 
21-year-olds, the men performed significantly better than the women in running 
speed and agility, jumping and clapping hands, and the broad jump (p<  .02). 
The 22 to 24-year-old men performed significantly better than the 22 to 
24-year-old women in running speed and agility, jumping and clapping hands, 
throwing a ball at a target, the broad jump, and response speed (p<  .02). In the 
same age population, the women had significantly higher scores for beam 
walking than the men (p < .02).
The first hypothesis stated that the mean raw scores for each subtest 
item would be significantly higher for the 18 to 24-year-olds than for the 
14-year-olds. This was true for 7 of the 13 subtest items for females, and for 8 of
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the 13 subtest items for males. The second hypothesis stated that the mean 
raw scores of the individual subtest items in the areas of running speed and 
agility, bilateral coordination, strength, and upper-iimb coordination would be 
significantly higher for the 18 to 24-year-old males than the 18 to 24-year-old 
females. This hypothesis was partially supported. Tapping feet in the bilateral 
coordination subtest and ball catching in the upper-limb coordination subtest 
were not significantly different. Unexpected results included the significantly 
better performance in beam walking for the 18 to 24-year-old women than the 
18 to 24-year-old men, and the significantly better performance of the men in 
response speed for the same age group. The third hypothesis stated that the 
mean total point scores would be significantly higher for the 18 to 24-year-old 
men than for the 18 to 24-year-old women. This was also found to be true.
CHAPTER 5 
D ISC USSIO N
Results
The purpose of this study was to determine the need for the development 
of normative data for the population of 18 to 24-year-olds on the SF of the 
BOTMR The first hypothesis was supported by the differences found in 
performance on the SF between the 14-year-olds in the original study and the 
adults in this study. These differences indicate the need for standardized, 
normative results for adults on the BOTMP if it is to be used clinically to assess 
neurologically impaired people in this population. Development of normative 
data will provide an objective source of information about motor proficiency that 
can be used for assessment and treatment planning.
Within the data analysis, comparisons were made between thelB to 
24-year-old females and the 14-year-old females, (comparison A), the 18 to 24- 
year-old males and the 14-year-old males (comaparison B), and the 18 to 24- 
year-old females and the 18 to 24-year-old males (comparison C).
In the running speed and agility subtest, the adult males and females 
scored significantly better than the 14-year-olds, and the adult males scored 
significantly better than the adult females. Information included in the literature 
review supports these results. The increases in strength and height 
experienced in both males and females between ages 14 and 18 account for 
the improved performance with age in comparisons A and B. The higher scores 
recorded for the males in comparison C may be due to several factors. Males 
are generally taller than females giving them a longer stride length which allows
2 2
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them to cover more ground with each step (Gailahue, 1989). Males also have 
a greater amount of lean body mass as compared to the post pubertal female 
(Gailahue, 1989; Vogel, 1992). The male endocrine system, particularly the 
hormone testosterone, allows for the ability to develop more muscle mass than 
females (Gailahue, 1989; Vogel, 1992). This provides the strength which 
allows males to run faster.
The results of the balance subtest item, walking forward heel-to-toe on 
the balance beam, showed significance in all three groups of comparison. In 
comparison A and B the 18 to 24-year-olds scored higher than the 14-year-olds. 
Research shows that balance improves through adolescence for both genders 
(Gailahue, 1989). This supports the findings for comparisons A and B.
Research also reveals that females tend to perform better in balance than 
males during childhood, yet appear to have no clear advantage after 
adolescence (Gailahue, 1989). The findings of this study show that the 18 to 
24-year-old females performed better than the 18 to 24-year-old males. This 
may be explained by the relationship between the subject’s foot size and the 
small width of the beam. Females tend to have smaller feet and therefore may 
be better suited to balancing on the small beam used for testing. The balance 
beam used for the BOTMP was formed for the smaller foot sizes of children. 
There were no significant group differences for the standing balance item. It is 
possible that no differences were found because this item tests static standing 
balance rather than the more difficult dynamic standing balance activity of 
walking on the beam.
The results of the bilateral coordination subtest, jumping up and clapping 
hands, showed significance in all three comparisons. The 18 to 
24-year-olds performed better than the 14-year-olds in both genders, and the
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adult males scored higher than the adult females. This may be explained by the 
same reasons as described for the improvements in the running speed and 
agility subtest. The increases in strength and height in both genders enabled 
the subjects in this study to jump higher in the air giving them more time to clap. 
Again, the adult men may have been able to jump higher than the adult females 
secondary to the greater increases in strength experienced by males as 
compared to females (Gailahue, 1989; Vogel, 1992). Also, other similar studies 
have shown that coordination improves with age, and males tend to do better in 
activities requiring higher levels of coordination. (Frederick & Van Slooten,
1978) The bilateral coordination subtest of tapping the feet had significant 
differences only between the adult males and 14-year-old males in which the 
older subjects performed better. It is possible that no differences were found in 
the other groups due to the relatively simple nature of the task. One possible 
explanation is that males improve more than females in coordination through 
adolescence and early adulthood.
The results of the strength subtest item, the standing broad jump, showed 
significant improvements in comparison C. This may also be explained by the 
greater increases in strength in males as compared to females during 
adolescence. In this study, no comparisons were made between the 18 to 24- 
year-olds and the 14-year-olds from the original study secondary to a 
discrepancy in scoring methods. The raw data from the original subjects were 
recorded in inches. In this study, the raw data were scored according to the 
instructions in the Examiner’s Manual of the BOTMP by the number reached on 
the measuring tape when the subject performed this subtest item. Therefore, a 
comparison between the original study and this one was not possible.
The results of the upper-limb coordination subtest items, catching a
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tossed ball with both hands and throwing a bail at a target with the preferred 
hand, showed no significant differences except in comparison C. in this case, 
the males performed better in throwing a bail at a target. The reason that no 
significant improvements were noted in the bail catch item may be the result of a 
ceiling effect. The 14-year-oids in both genders performed quite well on these 
subtest items in the original study, it is uncertain why there were no significant 
differences found with age for the target throw. Literature states that 
coordination improves with age (Frederick, 1977; VanSiooten, 1978).
However, this was not found in this study. Males in the older population may 
have performed better than the females in the target throw due to more practice 
in sporting activities that involve bail throwing, such as baseball, basketball, 
football, and others.
The results of the response speed subtest which involves eye-hand 
coordination showed significant differences in comparisons B and C. The adult 
males performed significantly better than the 14-year-olds, and the 18 to 24- 
year-old adult males scored significantly higher than the adult females.
Gailahue (1989) reported that eye-hand coordination improves with age, and 
that males perform superiorly to females after age 6. This explains the 
significant differences found. However, it does not support the findings that 
females did not improve with age.
The results for the remaining subtests, visual- motor control and upper- 
limb speed and dexterity, showed significant improvement in comparisons A 
and B, but no significant differences in comparison C. These items include line 
drawing, circle drawing, copying overlapped pencils, card sorting, and making 
dots in circles. Two exceptions were found. In the line drawing item, 
significance was found for comparison A only, and copying overlapped pencils
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only showed significance in comparison B. It is uncertain why these results 
were found. Perhaps the improvements with age were due to the increased 
experience and practice of the older population with activities such as playing 
cards, drawing, and writing. No general information was found in the literature 
concerning visual-motor control and upper-limb speed and dexterity specifically. 
From the results of this study, it appears that there may be no differences 
between genders in the adult populations for these areas.
Finally, the mean total point scores were significantly higher for the 18 to 
24-year-old men than for the 18 to 24-year-old women. This signifies that men 
performed better on the SF of the BOTMP overall. This is another indication that 
normative data that distinguishes between genders should be developed for 
adults.
Other similar studies have been conducted that support the differences 
found in this study. Broadhead and Bruininks (1982) used data from the original 
standardization sample, and found significant differences in performance with 
age. Males had better mean performances than females in running speed and 
agility, strength, and upper-limb coordination. Similar significant differences 
were also found in these areas in this study. The significant improvements 
found with age in the mean raw scores in several subtests in this study were 
also supported by the results of Broadhead and Bruininks (1982).
Haubenstricker and Seefeldt (1986) tested three motor performance 
areas and found that males have faster average running speeds and are able to 
jump greater distances than females. No differences were found between the 
genders in balance after adolescence. Similar results were obtained in this 
study except that females performed better on the balance beam activity.
Gruber, et al., (1984) administered the BOTMP to 42 normal adolescents
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aged 15 to 17 as a prelude to normative data. These authors found that there 
was a significant increase in the mean point scores with age for running speed 
and agility, bilateral coordination, strength, response speed, visual-motor 
control, and upper-limb speed and dexterity. Similar results were found in this 
study except that there were no differences in response speed with age. It was 
also not possible to make comparisons of strength between the age groups as 
was discussed earlier.
In both the original standardization sample and this study, ceiling effects 
were found for some subtest items on the SF of the BOTMP. A ceiling effect 
results from a certain item having a limited range of possible raw scores from 
which to derive a point score (Broadhead & Bruininks, 1982). Therefore, if a 
subtest has a higher raw score than allowed in the range, the same point score 
will be assigned as would be for a subject having a lower raw score on the high 
end of the range. An obvious ceiling effect occurred in the original study for 14- 
year-olds in the area of ball catching (Broadhead & Bruininks, 1982). For this 
item, every subject received the maximum raw score. For the 18 to 24-year- 
olds, this occurred with the item of tapping feet. Ceiling effects were also 
present in the areas of ball catching and line drawing for adults. Although the 
presence of ceiling effects does not allow for the measurement of superior 
performances, it must be noted that the BOTMP was formed to measure 
average and poor performances in motor proficiency (Broadhead & Bruininks, 
1982).
Implications for Practice
Currently, some physical therapists are using portions of the BOTMP to 
assess neurologically impaired patients, especially those with traumatic brain 
injuries (B. Baker, personal communication, June, 1993; E. VanderWoude,
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personal communication, March, 1994). Due to increased risk taking behaviors, 
these patients often fail into the 18 to 24-year-old category which was the age 
population used in this study. With a central nervous system injury of this type, 
impairments are often present in balance, strength, coordination, and 
visual-motor control which are areas tested in the BOTMP (Gibson, et al., 1991 ; 
Hall, et al., 1992; Mayo, et ai., 1991; Milton, et al., 1991; Vogel, 1992).
Clinicians currently using the BOTMP are able to assess a patient and 
document progress, but cannot compare an individual to normative data. The 
development of normative values for adults on the BOTMP would provide an 
objective standardized test of gross motor proficiency for this age population. 
There is currently no such assessment tool available for adults. With the 
development of adult norms, this test could be used to assess and treat adults 
with neurological impairments.
Health insurance companies routinely require objective measurable 
assessment and treatment information for maximum reimbursement. The 
BOTMP is not only objective and measurable, but valid and reliable as well 
(Bruininks, 1978; Moore, et al., 1986; Beitel & Mead, 1980). The development 
of norms for adults in addition to these characteristics would help to ensure 
maximal reimbursement. This would provide health care workers with an 
efficient, cost-effective assessment tool which could benefit patients by lowering 
their costs.
Strengths and Limitations
The use of an established, reliable, and valid test was a strength of this 
study. The BOTMP was also chosen because it is currently the only test of gross 
motor proficiency in use. In addition, the adult 18 to 24-year-olds were chosen 
because there have been no similar studies for this age population. This study
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could also be easily replicated. The Examiner’s Manual of the BOTMP has 
standardized, specific directions for the administration of the test.
There are several limitations to this study that should be considered 
when reviewing the results. Although the subject sample size v;as not small, 
subjects varied in age from 18 to 24 years. This resulted in a small sample size 
for each year of age. Also, the sample population was not representative of 
race and socioeconomic status. This study did not take into consideration 
educational or athletic backgrounds which could have an effect on motor 
performance. Also, the SF was used for this study which only indicates some 
differences that are present in performances between children and adults. 
Finally, the scores of the broad jump were not compared between the 14-year- 
olds and the 18 to 24-year-old group secondary to a discrepancy in the scoring 
method. An accurate statistical test could not be performed and therefore this 
subtest was omitted from the study.
Recommendations for Further Study
It is recommended that additional research be conducted to develop 
normative values for ages over 14 years. The Complete Battery of the BOTMP 
should be used so all subtest items may be used in the clinio for assessment. A 
significant sample size should be used for each year of age studied. The 
development of norms should be replicated as in the original study.
Norms for the BOTMP include four types of derived scores: standard 
scores, percentile ranks, stanines, and age equivalents. By comparing these 
scores with those of subjects from the standardization sample, a subject’s 
performance can be interpreted in relation to a national reference group. For 
future research, the normative data should include these derived scores to 
allow for an amendment to the original study. Age equivalents may not be
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relevant for adults because for this population differences betv/een ages are 
less than for children.
It is recommended that further studies take into account athletic 
experience, socioeconomic status, and race of the sample population to 
increase the ability to generalize the results. Also, if a similar study is performed 
using raw data the broad jump should be measured in inches as in the 1982 
study by Broadhead and Bruininks. This will allow comparisons to be made in 
strength between children and adults. The use of a wider, standard sized 
balance beam for adult populations is also advised to better suit the larger foot 
sizes of adults. Finally, it is recommended that future researchers study the 
correlation of the BOTMP with commonly used functional assessment tools. 
Conclusions
Normative data for ages over 14 years on the BOTMP must be developed 
because of the growing use of this test in physical therapy settings. This need 
was indicated by the differences found with age and between the sexes. The 
18 to 24-year-old males and females performed significantly better than the 
14-year-olds from the original study on 9 of 13 subtest items. Also, adult males 
performed significantly better than adult females in 6 subtest items. Norms for 
adults on the BOTMP will provide a standardized, objective assessment tool for 
neurologically impaired patients of this population.
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Table 1
Means (M) and Standard Deviations (SD) for Males and Females on the BOTMP
Subtest Item
Age
Sex
14
Fem ales
years
Males
18-24
Fem ales
years
Males
Running Speed & 
Agility (Seconds)
M
SD
6 . 6 0
0 . 6 0
6. 51
0 . 5 5
5 . 8 8
0.41
5 . 0 2
0 . 4 3
Standing Balance M 9 . 2 5 9 . 61 9 . 5 0 9. 61
(S eco n d s) SD 1 . 3 6 1 . 50 1 . 34 0 . 8 0
Beam Walking M 5 . 8 3 5 . 0 9 7.51 6 . 7 0
(S tep s ) SD 0 . 3 9 1 . 1 6 1 . 35 1 . 24
Tapping Feet M 0 . 8 3 0 . 7 4 1 .00 1 . 00
(Pass/Fail) SD 0 . 3 9 0 . 4 5 0 . 0 0 0 . 0 0
Jump - Clap M 3 . 3 3 3 . 3 9 4.21 5 . 4 7
(Claps) SD 1 . 0 7 0 . 8 9 0 . 7 8 0 . 78
Broad Jump M 1 0 . 0 9 1 4 . 0 7
(Point Score) SD 1 . 86 2 . 90
Ball Catch M 5 . 0 0 5 . 0 0 4 . 91 5 . 0 0
(Num ber) SD 0 . 0 0 0 . 0 0 0 . 2 9 0 . 0 0
Target Throw M 4 . 2 5 4 . 4 3 4 . 1 5 4 . 6 0
(H its) SD 0 . 7 5 0 . 6 6 0 . 83 0 . 6 2
Response Speed M 1 1 . 25 1 1 . 70 11.85 1 3 . 9 7
(Point Score) SD 2. 01 2 . 7 4 2 . 3 6 2 . 3 6
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Table 1 (cent.)
A ge 14 years 18-24 years
Subtest Item
Sex Females Males Females Males
Line Drawing M 0 . 8 3 0 . 3 9 0 . 0 0 0. 03
(Errors) SD 1.11 0 . 9 4 0 . 0 0 0.1 8
Drawing Circles M 1 . 58 1.61 1 . 97 1 . 93
(Accuracy) SD 0. 51 0 . 5 0 0 . 1 7 0 . 25
Overlapped Pencils M 1 . 6 7 1 . 74 1 .82 1 . 97
(Accuracy) SD 0 . 65 0 . 6 2 0 . 39 0 . 18
Card Sorting M 3 1 . 3 3 2 5 . 8 3 3 7 . 8 8 3 6 . 7 0
(N o ./I5 seconds) SD 5 . 8 0 7 . 2 3 3 . 83 4 . 3 6
Dots in Circles M 3 7 . 2 5 3 8 . 3 9 5 8 . 3 3 5 8 . 9 3
(N o ./I5 seconds) SD 7 . 5 9 7 . 5 7 5 . 8 9 6 . 9 2
Total Point 
Score
M
SD
80.55
5.66
89.77
4.90
Number of Subjects 1 2 23 33 3 0
Note: The data for 14 year olds are from “Childhood Motor Performance 
Traits on the Short Form Bruininks-Oseretsky Test” by G.D.Broadhead 
and R.H. Bruininks, 1982, Physical Educator. (39)3. p. 152.
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Table 2
Student t-test Scores Comparing Age and Gender on the BOTMP-Short Form
t-test Scores
Comparison of Comparison of Comparison of
Females 18-24 vs. Males 18-24 vs. Females 18-24 vs.
Females 14 Males 14 Males 18-24
Subtest Item
df= 43 df = 51 df = 61
Running Speed 
and Agilitv (sect
3 . 8 4 * * 1 0 . 75* * 8 . 1 2 * *
Standing 
Balance (sect
0 . 55 0 . 0 0 0 . 4 0
Beam Walking 
(steost
6 . 47 * * 4 . 8 7 * * 2 . 4 9 *
Tapping Feet 
(Pass/Failt
1.51 2 . 77 * * 0 . 0 0
Jump - Clap 
(Claost
2 . 61 * 8 . 89 * * 6 . 39 * *
Broad Jump
6 . 54 * *
(Point Scoret
Ball Catch 
(Numbert
1.79 0 . 0 0 1 . 7 0
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Table 2 (cont.)
t-test Scores
Comparison of Comparison of Comparison of
Females 18-24 vs. Males 18-24 vs. Females 18-24 vs
Females 14 Males 14 Males 18-24
Subtest Item
df = 43 df = 51 df = 61
Target Throw 
fHitsI
0 . 3 8 0 . 9 5 2 . 4 0 * *
Response Speed 
(Point Score)
0 . 8 4 3 . 1 7 * * 3 . 6 4 * *
Line Drawing 
(Errors)
2 . 5 9 * 1 . 7 9 1 . 05
Draw Circles 
(Accuracy)
2 . 5 9 * 2 . 83 * * 0 . 6 7
Overlapped Pencils
0 . 7 4
(Accuracy)
1 .7 0 1 . 90
Card Sorting 
(No715 sec)
3 . 63 * * 6 . 37 * * 1 . 13
Dots in Circles 
(No./I 5 sec)
8 . 72 * * 1 0 . 1 6 * * 0 . 3 7
Total Point
6 . 8 8 * *
Score
Note: * = Q.< 02 , ** = £  < .01, no asterisk Indicates g >  .05 
df = degrees of freedom
APPENDIX A
N A M E .
S C H O O L /A G E N C Y .  
E X A M IN E R ---------------
P U R P O S E  O F  T E S T IN G .
Arm  P reference : (c irc le  one;
R IG HT LEFT MIXED
Leg P re fe re n ce : (c irc le  one)
R IG HT LEFT M IXED
 S E X : B o y G  G lr lG  G R A D E ,
_  CITY______________STATE------
. R E F E R R E D  B Y _
Year Month Day
Dale Tested 
Date of Birth 
Chronological Age
TEST SCORE SUMMARY
POINT SCORE STANDARDSCORE PERCENTIli HANK STAMINE
Mutmum SuDjcct's (Tatte zn (taWeZ?) aaùfezn
SHORT F O R M ........... ...........  98 , _ □ □ □
DIRECTIONS
1. During  test adm inistration, record  subject's  
response for each trial.
2. After test administration, convert performance on 
each Item (item raw score) to a point score, using 
scale provided. For an item with more than one trial, 
choose best performance. Record item point score 
in square  to right of scale.
3. Add Item point scores; record total in square pro­
vided at end of test and in Test Score Summary 
section. C onsult E x a m in e r's  M anuQ l for norms  
tables.
NOTES/OBSERVATIONS
AGS'
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S U B T E S T  1: R unning Speed and A g ility  
1. R unning S peed  and  Agility
TRIAL 1: c;fviinri«t TRIAL 2 :.
10.9-
11,0
US
10.5-
106
E8
ir 63. 6.Î-6.6 6.2 ®5.5*
S U B T E S T  2: Balance
2. S tand ing  on  P referred  Leg on Balance B eam  f 70 seconds maWmum p e r tr ia l)  
TRIAL 1 ; ________ seconds TRIAL 2 :--------------seconds
0
m m
5-6 9 10
7. Walking Forw ard H eel-to -Toe on Balance B eam  (6  s top s  m ax im um  p e r  tr ia l)
T R ,A U 1 :Œ nnZ D = . .......................-s te p s  TRIALS: I
S U B T E S T  3 : B ila tera l C oord ination
1. Tapping F e e t A lternately  W hile  M aking C irc les w ith Fingers (9 0  seconds m a x im u m )
Fail Pass
iZ > ©
6. Jum ping U p  and Clapping Hands  
TR IA L1 :________claps T R lA L 2 ;_
2 3
lA D o ve
m m
S U B T E S T  4 : S treng th
1. S tanding Broad Jum p ( re c o rd  n u m b e r fro m  tape  m easure ) 
TRIAL 1 : ________ TRIAL 2 :________ TRIAL 3 :________
0 1 2 3 A 5 6 7 8 9 1 10 11 I 12 13 14
© : © : ■ ® : ® : b : © mm m
S U B T E S T  5 ;  U pper-LIm b C oord ination
3. Catching a Tossed Ball w ith Both Hands (5  tria ls ) 
NUMBER OF CATCHES:_______
0 1-2 3-4 5
. © © . . ©
{ ' i f )  I / '
5. Throw ing a B all at a Target with P referred  Hand tria ls)
I I 1 ■ I- I I = H 1 T S
51-2 3-4
□
□ ;
□
□
□
□
□
□
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'F o r  Item  1 in  S u b tc s t 3 . c irc le  oass o r  ta il.
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SU BTEST 6: Response Speed
1. Response  Speed
TRIAL 
P»actico 1 .. 
P ractice 2  .
SCORE’
'R a n k  a ll seve n  tr ia l scores, h ig he s t 
to  lo w e s t, in  t}oxos p ro v id ed . The 
p o in t s co re  lo r  S u b tos t 6 Is the 
m ed ia n  (m id d le ), or fo u rth , sco re  
fro m  th e  top .
B
□
O  
CZ3
LOWEST I I
SU BTEST 7: Visual-Motor Control
3. Drawing a Line Through a Straight Path with Preferred Hand 
N U M B E R  O F  E R R O R S ;_________
T 6 2-5 , 0
Ê 2 L® L(i).[@ i b :
S. Copying a Circle with Preferred Hand 
S C O R E __________
0 1 2
;®
1. Copying Overlapping Pencils with Preferred Hand 
S C O R E ;_________
0 1 2
:©■
SU B TEST 8: Upper-Limb Speed and Dexterity
3. Sorting Shape Cards with Preferred Hand C15 seconüsj 
N U M B E R  O F  C A R D S __________
0 f-8 9-12 13-16 17-20 21-25 2629 30-33 34-37 38-41
1 ® . :® :®L® :® [®
7. Making Dots in Circles with Preferred Hand ( 15 seconds)
N U M B E R  O F  C IR C L E S  W IT H  D O T S __________
Hzr>| 0 M O  IM S 16-20
kd:
21-25
m
I I I Above 
36-10 41-50 51-60 60
□  i
□
o
□
O J
□  :
□
s
APPENDIX B 
PARTICIPANT QUESTIONNAIRE SCREENING TOOL
NAME __________________________ BIRTHDATE_________ GENDER.
ADDRESS _____________________________________  PHONE______
PERSON TO CONTACT IN EMERGENCY________________________
name relationship phone
The Bruininks-Oseretsky Test of Motor Proficiency Includes activities to 
assess balance, coordination, strength and other motor skills. Any of the 
following health conditions may affect the results of the test.
Have you ever had or consulted a doctor for any of the following? 
Please explain any yes ansværs below.
1. Asthma Yes__ No _
2. Dizziness, fainting, seizures, headaches Yes__ N o __
3. Persistent cough, lung problems, exposure to TB. Yes__ N o _ _
4. Any heart condition Yes__ N o __
5. High Blood Pressure Yes__ N o __
6. Any physical Impairment Yes__ No _
7. Perceptual-motor problems Yes _ N o __
8. Head Injury Yes__ N o __
9. Hearing or vestibular problems Yes__ N o __
10. Any other chronic condition Yes__ N o __
List all surgical procedures and explain all yes answers
41
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I understand that the presence of any of the above conditions may affect 
the results of this test and lead to the exclusion of my data from the study. I may 
also be asked not to perform in this study.
S igna ture___________________________________  D a te _______________
APPENDIX C 
Instructions Given to Participants Prior to Testing
When the participants arrived on the nights of testing, one of the 
examiners first thanked the students for helping in this study and then 
introduced the procedures that were to take place in the following way: "There 
will be three examiners conducting the study tonight. The test you have agreed 
to participate in is a test for motor control and proficiency. It was originally 
designed for children between the ages of 4 1/2 and 14 1/2. Therefore, many of 
the tests may seem quite easy. Some parts of the test may seem awkward, 
however, try to follow the instructions from the examiners as best as you can.
You will be asked to wait in the hallway until the first examiner comes to get you. 
Once inside the lab, there will be three stations. As you finish at one station, the 
examiners will direct you to the next station. Please do not enter the next station 
until you are called in, and try to remain quiet in the lab during the testing. Once 
you begin, the entire test should not take more than 30 minutes. You will be 
given a recording form. Please carry this with you to each of the stations. After 
completing the third station, you are free to leave."
After the instructions were given, the participants were thanked again for 
their help and reminded that any time during the test they could ask any 
questions they may have had.
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APPENDIX D 
CONSENT FORM
I understand that this is a study of 18 to 24-year-old students at Grand Valley 
State University (GVSU) who will be asked to perform the Short Form of the 
Bruininks-Oseretsky Test of Motor Proficiency. This test is used to assess 
balance, coordination, and motor skills. This study will be used to determine the 
need for normative values of this age group to be used as an assessment tool 
as well as treatment. At this time, normative values have only been attained for 
ages 4 1 /2 to 14 1 /2.
I also understand that;
1. participating in this study will involve a 30-45 minute assessment of 
balance, coordination and motor skills.
2. I have been selected for participation based on my age and status 
as a student at GVSU.
3. it is not anticipated that this study will lead to physical or emotional 
risk. There is a slight possibility of fatigue from a short sprint.
4. the information I provide will be kept strictly confidential and the data 
will be coded so that identification of individual participants will not be 
possible.
5. a summary of the results will be made available to me upon my 
request.
I acknowledge that:
I have been given an opportunity to ask questions about this research
study, and that these questions have been answered to my satisfaction.
44
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In giving my consent, I understand that my participation in this study is 
voluntary and that I may vi/ithdraw at any time by verbally expressing my 
wishes to do so, and that this will in no way affect my educational career 
at GVSU.
The investigators, Jennifer Zackrison, Jenny Eshleman and Betsy 
Michmershuizen have my permission to review and use the results of this 
test for their study.
I hereby authorize the investigators to release the information obtained 
in this study to scientific literature. I understand that I will not be identified 
by name.
I have been given the phone numbers of the investigators so that I may 
contact any one of them at any time if I have any questions.
I acknowledge that I have read and understand the above information, and that I 
agree to participate in this study.
Participant Signature Date
Witness Date
  I am interested in receiving a summary of the study results.
APPENDIX E
American Guidance Service, (nc.
April 28, 1993
Jane Toot, Ph.D.
Physical Therapy Program Director 
Grand Valley State University 
1 Campus Drive 
Allendale, Ml 49401-4903
Dear Dr. Toot,
This letter confirms your conversation with LeAnn Velde today that 
AGP has approved your research proposal and grants your students, 
Jenny, Beech, Jenny Eshleman, and Betsy Michmershuizen, a 50% 
research discount to purchase the Bruininks-Oseretsky. Test of Mot_ox 
Proflciencv Short Form to be used for research purposes.
As well, we would like to receive a copy of their master's thesis 
for our records when it is completed.
Sincerely,
Jan Flemino
Executive Assistant to the Vice President 
Assessment Services
Your partner in developing human potential
A6S*/ «0 1  Woodland Road • Circle Pines, Minnesota 5 3 0 I4 -r9 6  • Telephone: (612) 7B6-4:.43 • Fax: (612) 786-9077
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